Cardiac myocyte terminal differentiation. Potential for cardiac regeneration.
The exact mechanism of terminal differentiation in cardiac myocytes is currently unknown. Studies in the skeletal muscle system provided a model where muscle lineage termination gene directly interacts with Rb to produce and maintain the terminally differentiated state. This interaction provided the critical components for the lock in cell cycle arrest in skeletal muscle cell. Cardiac muscle appears on the surface very similar to skeletal muscle especially since they share large numbers of structural and contractile proteins. However, it is clear that cardiac muscle cells are distinct biologically at the regulatory level. First and foremost, differentiation and capacity for hyperplasia (mitosis) is not mutually exclusive, in that the heart being the first functional organ embryologically is able to grow via cell division until shortly after birth. Thereafter further growth is provided by hypertrophy. In skeletal muscle, these two processes, differentiation and ability to undergo mitosis, appear to be mutually exclusive. Second, cardiac muscles have not been shown to express any of the skeletal muscle determination basic helix loop helix factors like myoD or any proteins that are functionally similar. Third, heterokaryons of cardiac myocytes and fibroblasts reveal a lack of dominance of the cardiac muscle phenotype. This is distinctly different in skeletal muscle, whose phenotype is dominant which provided a platform to identify the skeletal muscle determination gene, myoD. Although various basic helix loop helix proteins and homeobox genes have been identified in cardiac myocytes, their function remains to be elucidated. At this time no cardiac determination gene has been identified. Despite these differences, we have shown that the biology of pocket proteins Rb and P107 is similar in skeletal and cardiac myocytes.(ABSTRACT TRUNCATED AT 250 WORDS)